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INTRODUCT | ON

‘. A variety of habitat types exist in the Cahokia Canal Drainage

Area, of which eleven are recognized and discussed herein. Three

urban and eight nonurban habitats are studied within each of three

Rl e MR A S, e Ny . 30710 o

(1) floodplain, (2) upland, and (3) Chouteau

parts of the study area:

Island. A summary of the cumulative area of each habitat type is

provided in Table V-1 and the distribution of these habitat types is i)

given in Figure V-1% : g

i L e iR

URBAN HABITATS

Urban habitats are not only those which are subdivided for homes,

business and industry, but also those used, modified, and managed for

human needs associated with urban settings. In general, urban_hébitats

do not have agricultural, wildlife or fishery uses as their primary

reason for existence.

In Figure V-1, urban habitats are subdivided on the basis of

percentage of the area devoid of vegetative cover. City habitats have

less than twenty percent vegetative cover, suburban habitats have from

thirty to eighty percent vegetative cover, and exurban habitats are

from eighty-one to one hundred percent covered with vegetation.

Urban habitats are concentrated in the Granite City area of the flood-

plain and around Collinsville in the uplands. ]

City Habltats

City habitats cover 4,658 acres or eight percent of the floodplain

A but only 130 acres or less than one percent of the upland. As shown in

Figure V-1, rall yards account for much of the city area in the flood-

, *Al) figures referred to are located in Volume 6 of 6 of this Environ-
,- mental Inventory Report

V-1
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Table V-1

Size and Relative Importance of Biological Habitats,
Found in the Floodplain, the Upland, and Chouteau Island
Portions of the Cahokia Canal Drainage Area

Habitat ) Floodplain Upland Chouteau Island
Acres| Percent| Acres] Percent]| Acres| Percent

URBAN
city 4,658 130 148
Suburban 10,626 10,018 511
Exurban 4,631 1,391 130
Subtotal 19,915 11,539 789

INON-URBAN
Agricultural 29,105
01d Field 184
Upland Forest -
Floodplain Forest 3,757
Sandbars -

Mudfiats L7
Wetland 1,600
Lakes and Streams 2,483
Subtota) 37,176

11,740 2,626
676 -
7,387

783
- 115
- 480
70 10
19,873 4,014

VIS WO I O=

(=)

TOTAL 57,091

o
o

31,412 » 4,803

Source: Calculated from Figure V-1 in Volume 6 of 6 of this
Environmental Inventory Report.
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plain. Factory areas, parking lots, and business districts account

for most of the rest. Dump grounds are a major component of city

Bl —rtaan Arese

habitat in the floodplain, particularly the land fill area bordered
by Interstate 70/55, i1linois Route 203, and the Cahokia Canal. The
area covered by the Granite City Steel ponds in Horseshoe Lake falls

into the city habitat classification.

Suburban Habitats

Suburban habitats cover 10,626 acres or nineteen percent of the
floodplain and 10,018 acres or thirty-one percent of the upland.
The location of this habitat is given in Figure V-1. The bulk of the

suburbs is covered by homes and yards, but such features as major

highways and their rights-of-ways and some railroad tracks and their
rights-of-ways also fall into this category. Suburban habitats are

biologically richer than city habitats. There is more vegetation and

aao

more diversity of food and cover. Yard birds (cardinals, bluejays,
robins, starlings, mocking birds, etc.) are more common in suburban
areas, as are squirrels and rabbits. Raccoons and opossums are l
occasionally encountered.

Exurban Habitats

Exurban habitats cover 4,631 acres or eight percent of the flood-

plain and f,391 acres or four percent of the uplands. They are
scattered throughout the area, often contiguous with other urban
habitats, as is shown in Figure V-1. Exurban habitats vary greatly
from a biological point of view. They range from uniform mowed grass
areas, such as school yards, athletic fields, grassed parking lots,

levees, and golf courses, to very diverse areas such as undeveloped‘
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housing and industrial tracts, wooded parks and the like and thus
cannot be characterized as a uniform biological habitat. A school
yard or athletic field might offer less habitat for wildlife than
some of the city areas.

NONURBAN HABITATS

Agricultural Habitats

Agricultural habitats are found where agricultural crops have
been substituted for natural vegetation. The agricultural habitats
include fields containing a single crop species (monoculture) rather
than botanical diversity, The pre-agricultural diverse communities
contained more cover, more food (foliage, seeds, roots, and fruits),
and more microclimates than the present artificial agricultural
communities. Furthermbre, égricultural communities are harvested, at
which time their cover, production, food, etc. all decline or at
least change. Also, plants and animals adapted to being part of the
bottomland communities which originally existed on the floodplain are
not usually adapted for existence in agricultural fields, except for a
few which are agricultural pests and are eradicated by cultivation or
by pesticides.

Agricultural habitats make up 2,626 acres or fifty-five percent

of Chouteau Island, 29,105 acres or fifty-one percent of the floodplain

and 11,740 acfes or thirty-seven percent of the upland, and are the
most slgniffcant habitat (43,471 total acres or forty-six percent of
the total area) in the study #rea. This habitat distribution is
shown in Figure V-1. Floodplain agriculture is practiced where

drainage permits and wherever urban habitats have not yet encroached.




Upland agriculture is practiced on the more or less flat ridges but

not in the ravines, which are too steep for agricultural equipment

or practices.

Principal crops in the area are field corn, soybeans, and winter

wheat, with smaller amounts of horseradish, truck crops, strawberries,

orchards, sorghum, and a few acres of sunflowers. The principal

animal life associated with the corn, wheat and soybean fields are

grackles, starlings, crows, rabbits, small rodents, groundhogs,

opossums, raccoons, snakes, toads, and various insects (corn earworms,

cutworms, grasshoppers, etc.). Agricultural fields are not well ;;

utilized by wildlife, but, after harvest, stubble and straw shelter

some animals and the spilled grain provides forage for many.

Qld Field Habitats

01d field habitats result from abandonment of agricultural

fields and are successional communities. They contain many annuatl

and biennial plant species at first, followed chronologically by

perennia) grasses and herbs, shrubs, and finally climax vegetation.

Old fields are good habitat for a variety of successional groups of

animals, however agricultural use of land is so intensive in the area

that little is abandoned to provide old field habitat. 01d field

habitat represents 184 acres or less than one percent of the floodplain,

and 676 acres or two percent of the upland. The greatest amount of old

field habitat, as shown in Figure V-1, is on the campus of Southern X

111inois University at Edwardsville, and game animals such as deer,

doves, and quail have been observed there.

Upland Forest

Upland forest habitats are found on the slopes and bottoms of

V-5



ravines and valleys in the upland, as shown in Figure V-1. i
t Originally, in the upland, prairie covered the ridgetops, dry upland |
forest the slopes, and finally mesic forest, grading to floodplain
'type, occupied the bottoms. The typical dry forest of the slopes was
probably dominated by red oak, white oak, hickories, and sugar maple. 1
The bottoms of the ravines were probably dominated by such species as

black cherry, cottonwood, sycamore, basswood, elm, hackberry, and

many others. Upland forest occupies 7,387 acres or twenty-four percent
of the upland area. It is suitable habitat for upland forest animals

such as squirrels, deer, foxes.

Floodplain Forest

§ Floodplain forest.habitat at one time occupied much of the
floodplain, especially that along'watercourses and pond/lake areas.
Due to abundant spring rains and extreme summer droughts, it is
difficult to distinguish among swamps (category 7 wetlands), some

seasonally flooded basins or flats (category 1 wetlands), and flood-

plain forests-- actually, they intergrade (Sliaw and Fredine, 1971).
Floodplain forest habitat, shown in Figure V-1, occupies 783 acres
or sixteen percent of Chouteau‘lsland and occupies 3,757 acres or ff
seven percent of the floodplain. Its total acreage has been greatly
diminished, except in standing water areas, since agriculture has

aggressively occupied all the territory practical. Some of the

animals occupying this habitat include the squirrel, rabbit and raccoon.

Sandbars and Mudflats

Sandbar habitat, shown in Figure V-1, makes up 115 acres or two

percent of Chouteau Island, with the degree of sandbar exposure
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% varying according to river level. Sandbars are essentially absent
from the floodplain and upland. They represent the first stage of
primary succession. They are usually colonized by pioneer species
such as annual herbaceous plants which are followed by willows and
then by other early successional species. The lack of soil nutrients
and water holding capacity combined with seasonal scouring make this
;? a harsh habitat which is rather sparsely inhabited by anima) and

plant species, except transient ones.

Mudflat habitat occupies forty-seven acres or less than one
percent of the floodplain. It is a seasonal phenomenon-- it is

mudflat at dry times of the year and lakebottom at wet times. The

T

only significant mudflat in the study area, as shown in Figure V-1,
is at the southeast end of Horseshoe Lake. This mudflat has marsh

vegetation and floating aquatics at its margins in the spring and

e

fall but is exposed in summer. Wading birds use the mudflat in
5 search of invertebrates, but most other vertebrate animals are lacking.

Wetland Habitats

Wetland habitats occupy 1,600 acres or three percent of the ;
floodplain, 480 acres or ten percent of Chouteau Island. These wet-~
land habitats, shown in Figure V-1, were mapped from aerial photographs
(NASA, 1974), topographic maps (1SGS, 1967), and field surveys. Wet-
lands were classified following United States Department of the
Interior wetlands classifications (Sliaw and Fredine, 1971). The

‘ study area was formerly a large natural floodplain and probably
contained much wetland. The area was leveed and drained early in

this century, making it available for farming and homesites. Most

a




of the wetlands, bottomland forest, and wet prairies which the area

contained were destroyed until at present the area consists largely
lof suburbs and farms. Area wetlands consist of either lakes and
Jake margins or fields with sufficient standing water in the spring
to prohibit plowing. Many wetland sites have been disturbed or
destroyed by opportunistic farming which encroaches partially or ‘g

completely upon wetlands during periodic dry years. For example,

b+ ia

corn was at one time planted on the bottom of Horseshoe Lake and

attempts to cultivate wetlands near Valmeyer (south of the study area)
were made in 1976. The latter wetland area was plowed and disked and

then abandoned. In midsummer, 1976, (at Valmeyer) sprouts of some

> Serats s i, yoaabir G

perennials (water lilies and sedges) were making feeble attempts to 3

R L -C

regenerate, but the nature and composition of the communities had ]

been altered. Similar and more drastic practices have greatly

[T PN

reduced the acreage of wetlands in the area.
; The current wetlands consist of spring-flooded forests (type 1)

and a numwer of zonally-distributed water-margin communities which

represent stages in the successional cycle of lakes and ponds. Most
ponds and lakes of this area do not exceed three feet average depth.
The area wetlands (aside from the type 1 mentioned above) are largely

marginal vegetation which is classified as type 3, inland shallow

slasiotbhalicai

fresh marshes, which are dominated by grasses, sedges, water primrose,
smartweeds, lizard's tail, cattail, arrowhead, water-plantain,

giant bur-reed; type 4, inland deep fresh marshes, which are dominated
by duckweeds, spatterdock, waterlily, bullrush, and bladderwort; and

type 6, shrub swamps, which are dominated by buttonbush, willow,
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swamp-privet, dogwood, and deciduousvholly. The bodies of water are
too shallow to include type 5 wetlands.

In general, the wetlands consist of type 1, which farmers have
occassionally left standing as woodlots and types 3, 4, and 6 which
are successional zones found at the margins of lakes and bonds.

These principal large wetlands, shown in Figure V-1, are those
associated with (A) Horseshoe Lake, (B) Dobrey Slough, (C) McDonough
Lake, (D) the area at the northeast corner of the intersection of
Interstate 70 and Black Lane (just east of Cahokia Canal), and'(E)
the area southwest of Horseshoe Lake (south of Interstate 70 and
west of I1linois Route 111).

Lakes and Streams

Lakes and ponds make up 2,483 acres or four percent of the flood-
plain, ten acres or less than one percenf of Chouteau Island, and
seventy acres or less than one percent of the uplands. The small
upland streams vary greatly in flow. All become intermittent over
most of their length during dry periods. . Typical localities are
described in Table V-2. These creeks have alternating pool and
riffle habitats and are well shéded in the upland. They are small
streams seldom more than ten feet wide, usually less than three feet
deep (although there are scattered agep pools up to six feet deep);
The bottom is usually sand to mud in pools and gravel to broken rock
in the riffles.

Streams do not exist as such on the floodplain. Most flowing
water moves through ditches. Samples of these habitats are described

in Table V-2. Lakes and ponds in the floodplain fall into approximately

V-9




Site

Site

Site

Site

Site

Site

Table V-2
Aquatic Sampling Sites

Cahokia Canal at Hwy. 50 (Hwy. 3). Below box culvert
under Hwy. Just south of National City Police Dept.
and Royal Packing Company. Pig farm just south of
canal., Width: 30' to 60'. Steep mud banks, no cover.
Usually fairly strong flow. Depth: 2' to 10' plus
depending on flow, mud bottom,

Cahokia Canal at Hwy. 111 north of Interstate 70. Banks
steep, weed and tall grass along banks. Depth: usually
6' plus,width at normal flow: * 40'., Some logs in
channel, usually strong flow.

Horseshoe Lake Qutfall Canal. North of railroad tracks
at Hwy. 111, Flow variable, into or out of lake or none.
Collecting site E of Hwy. Bridge canal divided by Island.
Depth to 3' at normal flow. Banks not steep, with high
grass and weeds. Creeping water primrose and smartweed
along margins. Bottom organic~rich mud. Logs and
branches in water. Tree cover along south bank to west
of highway. :

Cahokia Canal at Sand Prairie Road north of Interstate 70.
Banks steep, some grass and weeds, little marginal vege-
tation. Bottom slick clay mud. Sample site west of
bridge. A few willows along bank, a few sticks and logs
in water, flow usually strong. Width at normal flow:

10' to 15', depth: 2' to 3'. Site is above confluence
with Canteen Creek.

Schoolhouse Branch at Hwy. 157 (old Hwy. 40). Sample
site on west side of highway. Rocky riffle at bridge.
Sand and mud bottom riffles and pools above bridge.

Pools to 5' deep. Banks gradual, open on inside of bends,
steep and undercut on outsides. No aquatic vegetation.
Large trees and tall weeds along shore. Scattered logs

in water and tree roots along undercut banks.

Cahokia Canal at railroad bridge near Edelhardt Lake by
Collinsville-Granite City Road, south of Grey's farm.
Steep high banks, sand and mud bottom, 10' plus wide to
2' deep at normal flow. Little flow apparent. Banks
with little cover, no aquatic plant. Trees on west
bank to south of railroad.

. "‘97 e
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Table V-2 (con'd)

Site 7 Burdick Branch at Hwy. 157 (old 40). Banks wooded except
at highway right-of-way and width up to 10', very shallow,
small riffles and pools. No aquatic vegetation, bottom
sand, mud and rubble. Some organic debris in water.

Site 8 Judy's Branch at Hwy. 157 (old 40). Very similar to site
7, but up to 15' wide, 1' to 2' deep in pools.

Site 9 Cahokia Canal at Mitchell Road (old Hwy. 40), north of
Int., 270 and just west of Sand Prairie Road. Width to
50', depth to 3'. Full of logs, old tires, etc., wooded
banks, covered with duckweed. Above highway and for 50
to 100 yards below highway, no flow apparent. Bottom
organic muck.

Site 10 Mitchell Ditch at Hwy. 162, Due south of Microwave tower,
banks open, fields on either side, width to 30'. Pool
south of highway then cattails. Hard mud bottom, some
algae and creeping water primrose along banks of pool.
Channel recently cleared by land owner. Deeper pools with
riffies or no flow connecting. '

Site 11 Long Lake at Hwy. 111 just south of Pontoon Road. To 200'
wide. Depth: to 3'. Soft mud bottom, back yards on
shore. Shoreline with trees, various docks, rip-rap, etc.
Water falrly clear to turbid, little aquatic vegetation.
Many logs and branches on bottom. Sampling site east of
Hwy. 111,

Site 12 Moellenbrocks at Elm Slough at Hwy. 111, just north of
Collinsville/Granite City Road. Shore open, gently sloping.
Marsh to east and west. Water pooled, may be connected
with Horseshoe Lake depending on water level. Much
creeping water primrose, smartweed and scattered cattail
patches. Some duckweed. Depth: to 4", bottom soft
organic muck. Water often stagnant.

Site 13 Nameoki Ditch at Hwy. 162. West of rallroad tracks.
Steep bank with high weeds and grass, no trees. Bottom
soft mud to 2' deep, often intermittent, little aquatic
vegetation or cover. Blue-green algal mats on bottom.
Little to no flow under normal conditions.

o e




Table V-2 (con'd)

Site 14 Canteen Creek at USGS gauge at County Road Bridge, 500 feet

Site

Site

Site

15

17

upstream of Hwy. 157. Bank is steep, densely wooded

upstream from the gauge and downstream on the south side.

The bank is open about 150' downstream on the north side
with tall grass and weeds. There is a low water dam at
the gauge. Upstream is a long pool about 20' wide and

1 to 2 feet deep. The soft bottom is coal chips with some

silt and sand. Below the dam is a rocky plunge pool
about 30' wide and then rubble riffles and alternately
sand, mud and rubble bottomed pools to 4' deep and 40-50
feet wide. There are several large logs and branches.
There is a distinct sewage odor and some trash in the

creek, The water is fairly clear. The upper pool bottom

can be seen.

Cahokia Diversion Channel at 01d Poag Road. Banks very
steep, weeds and grass near Hwy. Trees along channel

above and below. Sampling site above Hwy. Depth: to 6',

bottom sand and mud. Width: about 80', creeping water
primrose and smartweed in patches along shore. Logs
and branches common.

16 Cahokia Diversion Channel at Hwy. 111, Banks very steep,

heavily wooded, width: about 150', depth: about 2' to

3', bottom mud. Many logs and branches, small patches of

creeping water primrose. Open areas of shore with tall
grass and weeds.

Cahokia Diversion Channel at low water dam. (Sampling
site near Hwy. 3). Bank very steep. Width: to 200
‘depth: 3' to 6'. Mud bottom, some logs and branches in
water. Banks wooded.

Site 18 Chain of Rocks Canal at head (near power line crossfng).

Site

Width: about 400', depth: 9'+*, Banks steep, rip-rap.
No aquatic vegetation. No noticeable flow. Heavy barge
traffic and wave action. :

19 Chain of Rocks Canal at muddle (below old bridge) (Like

site 18).

Site 20 Chaln of Rocks Canal at mouth (JUSt above Tri-City dock

Note:

area). (Llke site 19).

These sites are located on Figure ll-1 in Volume 6 of 6 of

this Environmental Inventory Report. This table is a dupli-

cate of Table 11-1 and is reproduced in this Volume 3 for

the convenience of the user of this Environmental Inventory

Report.
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four categories. Long Lake and Horseshoe Lake are natural lakes.

They are generally developed. The shore of Horseshoe Lake is margined
by a thin band of herbaceous plants, willow, and cottonwood. Other
pond areas are seasonally flooded parts of natural water bodies, such

as McDonough Lake, shown in Figure V-1. Most other bodies of water

are highly modified or man-made. There are many borrow pits,

particularly those at the intersection of I11inois Route 111 and
Interstate 55/70 and also [llinois Route 203 and iInterstate 270.
These have not been developed and are a predominate component of lake
habitats in the area. Other pond areas have been developed for

industrial use (the Granite City Steel ponds), use as sewage lagoons,

and recreational use.
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Sliaw, S.P. and Fredine, C.G. Wetlands of the United States. Fish
and Wildlife Service, Circular 39, 1971.
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AQUATIC MACROPHYTES

Five marshes were chosen on the basis of (a) their size and the
presence and development of aquatic macrophytes and (b) their
proximity to problem flooding areas. Three transects were obtained
from each marsh. Each transect was three feet wide and long enough
to extend from the center of the mirsh to terrestrial vegetation.
Percent cover was determined by ten foot intervals along the transect
lines to show change with ¢istance. Fifteen transects were studied,
resulting in fifteen tables :v..luded herein. Jones (1963), Fernald
(1950), and Steyermark (1963) were used as reference texts for the
identification of vascular plant species.

Locations

Five wetland sites exhibiting marsh and/or swamp vegetation were
studied and are shown in Figure Vi-1,%* These sites were chosen from
USGS topographic maps (1954, photo-revised, 1968), from color aerial
photographs (NASA, 1974), and from ground level inspection. Sites with
considerable size, importance of location, and development of aquatic
macrophyte vegetation were chosen.

Marsh 1 was located approximately three tenths mile north of the
Black Lane-Interstate 70 intersection and three tenths mile east of Cahokia
Canal. Transects 1 and 2 were located in the larger body of water, one
tenth mile across, at the center of the wooded area between the levee to
the west and a north-south blacktop to the east. Transect 3 was located
in a small body of water at the southeastern edge of the wooded area at

a point where the north-south blacktop approaches Interstate 70.

*all figures referred to are located in volume 6 of 6 of this Environ-
mental Inventory Report.
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Marsh 2 was located between 0ld Cahokia Creek to the west,
111inois Route 111 to the east, Interstate 70 to the north, and
U.S. Route 40 to the south. Transects | and 2 were located at two
ponds three tenths mile south of the 0ld Cahokia Creek and Inter-
state 70 intersection. Transect 3 began next to Illinois Route 111
between Interstate 70 and U.S. Route 40 and it extended to the west.
Transect 3 had no open water surface.

Marsh 3 had three transects located along a mile of the northeast
shore of Horseshoe Lake. Transect | was located at the end of a bay
of Horseshoe Lake five tenths mile northeast of Moellenbrocks, five
tenths mile north of the Collinsville-Granite City Road, and just east
of Illinois Route 111, Transect 2 was located at the southeast shore
of the mouth of the bay at Moellenbrocks, west of Illinois Route 111
and Collinsville-Granite City Road intersection. Transect 3 was located
just west of I1linois Route 111 on the north side of the east end of
the Walker's Island causeway.

Marsh b was located between Edelhardt Lake to the west, Cahokia
Canal to the east, and the Collinsville-Granite City Road to the south.
Two of three lakes northeast of Edelhardt Lake were involved. Transe
ect | went east-west across the north end of the southernmost lake.
Transects 2 and 3 were located at the southeast end of the next lake
to the north, one quarter mile west of Cahokia Canal and south of the
golf course. |

Marsh 5 was located on McDonough Lake west of I11inois Route 157

and approximately one mile north of the Collinsville-Granite City Road.

The lake is divided into a large northeast section and a smaller

B o Doy B e 1O s




southwest section by a causeway. Only the larger section was studied.
Transect 1 was located midway along the southeast shore. An island
was found in the center of the lake, and transect 2 extended north-
east from the island and transect 3 extended to the southwest from the
island.

Vegetation of Marsh 1

The data from Marsh 1, transect 1, are given in Table Vi-1., The
shallow (one to two feet) open water was dominated at the surface by
water fern and contained bladderwort beneath the surface. Shallower
water was dominated by water smartweed, rose mallow, and duckweed.

Wet soil was dominated by buttonbush, black willow, and (at soil
level), ricciocarpus. Ditch stonecrop, water smartweed, grass, and
duckweed dominated the shallow water beyond the buttonbush - willow
association. In this transect, segments 1 through 6 were open water,
7 through 12 were exposed wet soil, and 13 through 16 were a return to
shal low water.

The data from Marsh 1, transect 2, are given in Table VI-2. The
characteristic vegetation of the shallow (one foot deep) open water
included bladderwort, water fern, and willow seedlings/saplings. Rose
mallow was grouped in segments 11 through 17 and 21 through 27.
Segments 17 through 27 were characterized by duckweed and water lotus
followed by water smartweed and grass. The transition from open
water to the thick cover of the wet terrestrial vegetation is evident
from the decline in percent space between segments 13 and 17.

The data for Marsh 1, transect 3, are included in Table VI-3.

This marsh unit was small and discontinuous with that which included
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transects 1 and 2. The open water was characterized by duckweed with
cottonwood and willow seedlings/saplings (segments 1 through 6).
Segments 5 through 8 contained an almost pure stand of lizard's tail.
Segments 3 and 9 included willow, mint, spotted touch-me-not, and
pokeweed (indicators of terrestrial habitat conditions).

Vegetation of Marsh 2

The data for Marsh 2, transect 1, are included in Table VI-4,
The vegetation represents a gradual transition from a margin
characterized by water smartweed with dodder, to rough pigweed,
buttonbush, and tickseed with several less important species. The
final segments included cottonwood and willow.

The data from Marsh 2, transect 2, are presented in Table VI-5.
The vegetation had little transition from wet to dry evident. The
vegetation nearest the water was mainly of rough pigweed and buttonbush.
Black nightshade occupied a transition zone, followed by common raaweed,
giant ragweed, and yam. Elderberry, giant ragweed, and cottonw¢ !
were the principal components of the most terrestrial segments.

The data for Marsh 2, transect 3, are presented in Table VI-6,
The principal vegetation consisted of cattail, rose mallow, and duck-
weed, with a small amount of water smartweed interspersed. Water
parsley contributed slightly to segments 14 through 19, and black
willow, buttonbush, and wild water pepper contributed to the vegetation
of the last six segments, indicating considerable soil moisture.

Vegetation of Marsh 3

The data of Marsh 3, transect 1, are given in Table VI-7. The

segments nearest the water were characterized by duckweed, prir 1se

!
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willow, and grass (#1), in that order. A grouping of arrowhead,
grass (#2), sedge, barnyard grass, cattail, and wild water pepper
followed, beginning at about segment 9. Pale smartweed was present in
a transition zone in segments 28 through 32, Finally, rose mallow,
buttonbush, grass (#3), and willow made up the ultimate transition
to terrestrial habitat.

The data from Marsh 3, transect 2, are given in Table VI-8.
Water lotus and duckweed occupied the open water followed by grass,
water smartweed, barnyard grass, and a number of terrestrial (giant
ragweed) and marsh (swamp milkweed) plants.

The data from Marsh 3, transect 3, are given in Table VI-9,
Water lotus and duckweed occupied the open water with carex becoming
important in the third segment. Segment 9 was marked by the occur-
rence of such terrestrial species as cocklebur, silver maple, and
scirpus as well as by the disappearance of water lotus and carex.
Segments 9 through 20 were marked by a variety of species ranging from
marsh through terrestrial plants. Narrow-leaved cattail, which was
rare in the study area, was present in segments 15 through 20.

Vegetation of Marsh 4

The data for Marsh 4, transect 1, are presented in Table VI-10.
The first four segments included open water species such as spatterdock,
primrose willow, bladderwort, and duckweed. There was then an abrupt
transition in segments 4 and 5 to terrestrial species such as willow,
cottonwood, sedge, beggarticks, and grass.

The data from Marsh 4, transect 2, are given in Table VI-11,

Transect 2 measured thirty feet. Spatterdock, duckweed, and primrose
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t willow made up the standing water vegetation, followed by wild water

pepper and false indigo, the first observation of this species in

Nk

the study area samplings. Such marsh inhabitants as spotted touch-
? me-not, false nettle, water smartweed, and buttonbush followed.

The data for Marsh 4, transect 3, are given in Table VI-12.

Transect 3 measured 170 feet in length. Spatterdock and duckweed
} were present in nearly all of the segments, indicating standing

water. Grass, water smartweed, big duckweed, primrose willow, wild

o deadres " N i i

)
¥

water pepper, and cattail made up the vegetation intermediate

between the watef and wet soil. Such species as swamp milkweed,

water plantain, and arrowhead were found in wet soil in segment 16.

Wet soil and woody plants, such as buttonbush, willow and cottonwood,
) were found in segment 17.

Vegetation of Marsh 5

The data for Marsh 5, transect 1, are given in Table VI-13.

) Transect 1 measured eighty feet in length. Standing water species
such as duckweed, water lotus, bladderwort, and willow were found
starting with segments 1, 2, and 3. Marsh vegetation was dominated

’ by grass, cattail, buttonbush, wild water pepper, water parsley, and
arrowhead in segments 6 through 8. [

The data for Marsh 5, transect 2, are presented in Table VIi-14.

s Transect 2 was eighty feet in length. Duckweed and spatterdock

dominated the early stages of succession followed ultimately
(segments 6 through 18) by grass, black willow, buttonbush, and
’ smartweed.

The data for Marsh 5, transect 3, are presented in Table Vi-15.

’ vVi-17
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Transect 3 was 220 feet in length. The transect represented a shallow
area extending to an '"island'" in the middle of the lake. The
vegetation represents aquatic and marsh species interspersed and it ]
does not present a classical succession pattern. The ''island' region
was dominated by willow, arrowhead, primrose willow, wild water pepper,
and grass and it was covered by water during wetter parts of the year.

The wetland habitats sampled were rather different from one

another. Marsh 1 had a rather large body of open water which was :
2
rather shallow and filled with saplings of willow and cottonwood. It §

is presumed that summer drought periods have been sufficient to deplete

the water and to permit the germination and establishment of tree ;

seedlings and saplings. Tree species were also present (and probably

B o e ST e PR e i

originated similarly) in Marshes 2 and 5 (McDonough Lake). Marsh 1 is

rather protected by surrounding forest and it was found that large !
§ ’ wading birds abound there. During the period of research observation,
approximately three dozen large birds, including great blue herons, l
small green herons, egrets, and several other species were found
utilizing the habitat there. This marsh is evidently an important area
to the existence of large wading birds. Marsh 3 was on the shoreline
of Horseshoe Lake and a large embayment at the northeast end. The

transects were taken where the vegetation was well developed and are

not necessarily characteristic of the lake in general. Marsh 4 was
. represented by two small man-made lakes north of Edelhardt Lake and the
steeper nature of these resulted in narrower zones of succession than

were observed in the broader, shallower marshes of the other sites.

Vi-22




General Discussion

In general, succession proceeded from open water to willow-
cottonwood forest, with zones of successional stages distributed in
concentric fashion from the water body to the surrounding cultivated
fields.

Deeper open water areas contained bladderwort beneath the

surface and duckweed, big duckweed, or ricciocarpus at the surface.

Shallower open water areas were characterized by water lotus, spatterdock,

primrose willow, duckweed, big duckweed, or ricciocarpus. Wet soil ;i

- ekl 5o~

next to the water was characterized by wild water pepper, water plantain,

e

arrowhead, fog fruit, water smartweed, grasses, or sedges. The next :

N e

zone was characterized by rose mallow, cattail, water parsley, spotted :
touch-me-not, or nettle. The shrub zone was characterized by buttonbush,
! fatse indigo, saplings of black willow, or saplings of cottonwood. The

§ tree zone was characterized by willow, silver maple, and cottonwood with

¥ ks et it

black cherry, persimmon, elm, and other species mixed in. The weedy

area between trees and corn/soybean fields contained ragweeds, goldenrod, ;
cocklebur, pigweed, and lambs quarters.
PHYTOPLANKTON
Procedure
Samples were taken at twenty sites during the period August 13-20, |

1978, and again during the period November 20-24, 1978. The first set

of samples was taken in warm, sunny weather with the sites at low-flow.

A T R ey

The second set was taken during a period of rainy, cold weather and

most sites had considerably higher flow than before. Sites are ]

vy

described in Table V-2 of this Environmental Inventory Report.

vVi-23




)
e

Samples were taken as nearly as possible from the middle of the

stream. They were stored and transported in clean glass jars and kept

B T T R

under refrigeration until examination. All samples were examined within
twenty-four hours of collection.

Counting procedure began with placing two tenths ml of a sample on an
ordinary glass slide and covering this with a square glass cover slip.

8 The sample was scanned under low power (X100) using high dry (X450)

when more magnification was needed for positive identification. Each i

individual or colony found represented one count. For example, each

R TP P

Scenedesmus coenobium contains four cells but was counted as one

Scenedesmus. Samples with population densities too high to be easily

LR LT PR

counted were first diluted with buffered water. Numbers obtained by
this procedure were multiplied by an appropriate factor to yield
individuals per liter. This procedure allowed greater accuracy in
identification and enumeration than that obtained using a hemocytometer
or Sedgewick-Rafter counting slide. |In accordance with the scope of
work, diatoms were not identified or counted.

A1l organisms were identified using Smith (1950), Whitford and
Schumacher (1973), and Wicks (1978).
Results

The following data are divided into two parts. Table VI-16 is
the occurence of species by sampling site in two sampling periods.

Numbers following each species binomial indicate in how many sites that i

species occurred on the first (8/20/78) and second (11/22/78) s- wpling
dates. Table VI-17 presents the species and their numbers by site.

Figures following each species binomial represent numbers of individuals '

{ VI-24




Table VI-16

Occurrence of Species of Algae Observed
on Two Sampling Dates in 20 Sites*

Species Occurrence (Number of Sites)

8/20/78 11/22/78

b 5

Green Algae

Actinastrum hantzchii 8
Ankistrodesmus falcatus 15
Arthrodesmus validus 5
Chlamydomonas sp. 14
Coelastrum microporum i

ke AL
— p—
N~ —WwWO

i

Coelastrum reticulatum |
Cosmarium sp.

Crucigenia quadrata

Dictyosphaerium pulchellum

Golenkinia radiata

EFEOOMNN

Oocystis lacustris
Pediastrum duplex
Polydriopsis spinulosa

0
5
3
]
7
Micractinium pusillum 10
3
2
1
Scenedesmus acuminatus 6

WO OOwW

Scenedesmus quadricauda 12
Tetraedron quadricuspidatum 1
Tetraedron trigonum 3
1
4

Tetrastrum staurogeniaeforme
Treubaria triappendiculata

O —-00Wm

Euglenoids
{ Euglena sp. 1

Phacus sp.
Trachelomonas hispida
Trachelomonas volvacina

w OO0
NO —=\O

E Golden Brown Algae ]
3 { Centritractus belanophorus 3

Ophiocytium capitatum 3 0
Tribonema bombycinum b

—

-

*The sites are described in Table V-2.




Table VI-16 (cont.)

Species Occurrence (Number of Sites)

8/20/78 11/22/78

Blue Green Algae

Agmenellum quadriduplicatum
Anacystis marina

Calothrix parientina
Coccochloris sp.
Oscillatoria submembranacea

Spirulina subsalsa
Stigonema sp.

Miscel laneous
Cryptomonas sp.

Total Species
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Table Vi-17

Number of Individuals per Algal Species by Site

Number of individuals X 10“ per liter

Species
8/20/78 11/22/78
Site 1
Green Algae
Actinastrum hantzchii 15 ——-
Ankistrodesmus falcatus 120 1.0
Arthrodesmus validus 15 -—-
Chlamydomonas sp. .= 2.0
Coelastrum reticulatum 20 -—
Crucigenia quadrata 10 ——
Micractinium pusillum 25 -
Scenedesmus quadricauda 45 -——
Euglenoids
Euglena sp. 15 2.0
Phacus sp. - 5.0
Trachelomonas volvacine - 1.0
Blue Green Algae
Agmenel lum quadriduplicatum 5.0 ---
Coccochloris sp. 140 -
Oscillatoria submembranacea 30 k.0
Miscel laneous
Cryptomonas sp. - 2.0
Total Number of Individuals 440 17
Number of species at site 11 7
Percent of total species 34 32
Site 2
Green Algae
Ankistrodesmus falcatus 15 360
Chlamydomonas sp. - 100
Scenedesmus acuminatus 5.0 Lo
Tetraedron trigonum 10 -=-
Euglenoids
Euglena sp. 20 ===

vi-27
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;- i Table Vi-17 (cont.) %
i ?
E Species Number of individuals X 104 per liter
g 8/20/78 11/22/78
| Blue Green Algae ‘
3 Calothrix parientina 350 100 ;
3 Coccochloris sp. 15 ko !
q Oscillatoria submembranacea 155 1400 4
3 Spirulina subsalsa L5 140 3
i3
3 Total number of individuals 648 2219 ‘
} Number of species at site 8 7 ;
: _ Percent of total species 25 32
Site 3 ;
Green Algae .
Actinastrum hantzchii 20 -=- ?
‘ Ankistordesmus falcatus 35 84Lo ﬁ
: Arthrodesmus validus 25 -—-
Chlamydomonas globosa 5.0 60 ;
Coelastrum microporum 20 -—— '
Coelastrum reticulatum 5.0 ---
Golenkinia radiata 5.0 -——-
! Micractinium pusillum 15 -—-
Scenedesmus acuminatus -—- 60
Tetraedron trigonum 5.0 =---
' Euglenoids
. Euglena sp. 105 -=-
i ‘
Blue Green Algae
Agmenellum quadriduplicatum 60 ---
Calothrix parientina 2500 330
Coccochloris sp. 85 60
_ Oscillatoria submembranacea 320 1650
| Spirulina subsalsa 250 330
Golden Brown Algae 5
Tribonema bombycinum 10 -—- I
. Total number of individuals 3465 3330 I
. ]
Number of species at site 16 7 g,
Percent of total specles




Table VI-17 (cont.)

Species Number of individuals X 104 per liter

8/20/78 11/22/78

Green Algae
Ankistrodesmus falcatus
Chlamydomonas globosa
Cosmarium sp.

Euglenoids

Euglena sp.
Trachelomonas hispida

Blue Green Algae
Coccochloris sp.
Oscillatoria submembranacea

Total number of individuals

Number of species at site

Percent of total species

Green Algae
Ankistrodesmus falcatus
Chlamydomonas globosa
Coelastrum microporum

Euglenoids

Euglena sp.

B8lue Green Algae
Coccochloris sp.
Oscillatoria submembranacea

Total number of individuals

Number of species at site

Percent of total species
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Table VI-17 (cont.)

Number of individuals X 10¥ per liter

Species
8/20/78 11/22/78

Site 6
Green Algae
Actinastrum hantzchii 5.0 ---
Ankistrodesmus falcatus 35 1.5
Chlamydomonas glogosa 5.0 1.5
Scenedesmus quadricauda 5.0 -—-
Euglenoids
Euglena sp. 5.0 -
Golden Brown Algae
Ophiocytium capitatum 25 -—-
Blue Green Algae
Coccochloris sp. 95 4.5
Oscillatoria submembranacea 10 4,5
Spirulina subsalsa 1.0 ===
Total number of individuals 186 11.5 ﬂ
Number of species at site 9 4
Percent of total species 16 14

Site 7 i
Green Algae i
Chlamydomonas globosa ¢.5 ~—- !
Euglenoids
EugTena sp. 1.5 -——
Blue Green Algae
Coccochloris sp. 1.0 2.0
Oscillatoria submembranacea --- 2.0
Stigonema sp. —-- 2.0
Total number of individuals 6
Number of species at site 3
Percent of total species k
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Table VI-17 (cont.)

E Species Number of individuals X th per liter
8/20/78 11/22/78
' Site 8
Green Algae
Chlamydomonas globosa 1.0 -—--
Scenedesmus quadricauda 0.5 ~—-
Euglenoids
tEuglena sp. 2.5 0.5
Blue Green Algae
Coccochloris sp. 4.0 0.5
Oscillatoria submembranacea 1.0 1.5
Total number of individuals 9.0 2.5
Number of species at site 5 3
Percent of total species 16 14
Site 9
Green Algae
Ankistrodesmus falcatus 10 2,0
Chlamydomonas globosa 20 135
Coelastrum reticulatum 10 -
Cosmarium sp. 5.0 -——
Golenkinia radiata 5.0 -—-
Micractinium pusillum 15 -
Scenedesmus quadricauda 10 ---
Euglenoids
Euglena sp. --- 38
Trachelomonas volvacina 10 39
Golden Brown Algae
Tribonema bombycinum 5.0 -
Blue Green Algae
Agmenel fum quadriduplicatum 5.0 ——-
Coccochloris sp. 250 -——
Oscillatoria submembranacea 10 5.0

Total number of individuals

Number of species at site

T T e Ty
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Table VI-17 (cont.) ;
Species Number of individuals X 10“ per liter
8/20/78 11/22/78

Percent of total species 37 23

Site 10

1

g Green Algae

i Chlamydomonas sp. 8.0 2.5

3 Euglenids

E Euglena sp. --- 1.0

] Trachelomonas volvacine 0.5 ---

% Blue Green Algae

: Coccochloris sp. 2.5 ---

i Oscillatoria submembranacea 12 2.0

' Total number of individuals 23 5.5

; Number of species at site 4 3
Percent of total species 12 14

Site 11

Green Algae
Ankistrodesmus falcatus 75 80
Chlamydomonas sp. 10 25
Coelastrum reticulatum 30 25
Cosmarium sp. --- -
Golenkinia radiata 30 15
Micractinium pusillum 5.0 10
Pediastrum duplex 10 ~—-
Scenedesmus acuminatus 10 15
Scenedesmus quadricauda 5.0 -—-
Treubaria triappendiculata 10 -

Euglenoids
Trachelomonas volvacina 5.0 ~--

Blue Gree Algae

Agmenellum quadriduplicatum 80 ——-
' Coccochloris sp. 285 Lo
Oscillatoria submembranacea 525 25
Spirulina subsalsa 170 -

{ Vi-32
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Table VI-17 (cont.)

Species Number of individuals X 101+ per liter
8/20/78 11/22/78
Total number of individuals 1250 225
Number of species at site 14 8
Percent of total species Ly 36 ‘
Site 12

Green Algae

Actinastrum hantzchii 1.0 -—-
Ankistrodesmus falcatus 18 1.5
Chlamydomonas sp. 1.0 5.0
Coelastrum microporum 5.0 -—-
Cosmarium sp. 1 ---
Golenkinia radiata 13 ---
Micractinium pusillum 7.0 --=
Scenedesmus gcuminatus 2.0 ---
Scenedesmus quadricauda 15 -—-
Tetrastrum staurogeniaforme 3.0 ---
Euglenoids
Euglena sp. 5.0 7.0
Trachelomonas hispida 2.0 -=-
Golden Brown Algae
Centritractus belanophorus 2.0 -—--
Ophiocytium capitatum 1.0 ---
Blue Green Algae
Agmenellum quadriduplicatum 2.0 ---
Anacystis marina L.o ---
Coccochloris sp. 36 ---
Oscillatoria submembranacea --- 6.0
Spirulina subsalsa 2.0 ---
Total number of individuals 130 19.5
Number of species at site 18 b
Percent of total species 56 18
Vi-33
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1 Table VI-17 (cont.)
Species Number of individuals X 104 per liter
8/20/78 11/22/78
! i
I
Site 13 ?
Green Algae
Actinastrum hantzchii 5.0 --- 3
Ankistrodesmus falcatus 70 0.5 !
Arthrodesmus validus 10 --- %
Chlamydomonas globosa 25 ---
Coelastrum microporum 10 ---
Coelastrum reticulatum 55 ---
Crucigenia quadrata 15 ---
Dictyosphaerium pulchellum 10 ---
Golenkinia radiata 5.0 ---
Scenedesmus acuminatus 20 ==
Scenedesmus quadricauda 70 0.5 '
Tetraedron quadricuspidatum 5.0 -——-
Treubaria triappendiculata 35 ---
Golden Brown Algae
Centritractus belanophorus 5.0 0.5
Ophiocytium capitatum 20 -—- ¥
Blue Green Algae '
Agmenellum quadriduplicatum 50 ---
Coccochloris sp. 160 2.5
Oscillatoria submembranacea 625 1.5
Spirulina subsalsa 55 0.5
Total number of individuals 1250 6.0
Number of species at site 19 6
Percent of total species 59 27
Site 14
Green Algae E
Ankistrodesmu, “alcatus 1.5 --- ;
Chlamydomonas globosa 4.0 2.0 i
Golenkinia radiata 1.0 ---

Euglenoids
Euglena sp. 0.5 _——




Table VI-17 (cont.)

Species Number of individuals X 10“ per liter

8/20/78 11/22/78

Blue Green Algae
Oscillatoria submembranacea

Total number of individuals

Number of species at site

Percent of total species

s SR ey RN i A NG

Green Algae
Actinostrum hantzchii
Ankistrodesmus falcatus
Arthrodesmus validus
Chlamydomonas globosa
Coelastrum reticulatum

Cosmarium sp.
Golenkinia radiata
Micractinium pusillum
Qocystis lacustris
Scenedesmus acuminatus

Scenedesmus quadricauda
Treubaria triappendiculata

Euglenoids

Euglena sp.
Trachelomonas hispida

Blue Green Algae

Calothrix parientina
Coccochloris sp.
Oscillatoria submembranacea
Spirulina subsalsa

Total number of individuals

Number of species at site

Percent of total species
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Table Vi-17 (cont.) 3

Species Number of individuals X 10“ per liter

5 8/20/78 11/22/78
Site 16

1 Green Algae
[ Ankistrodesmus falcatus 275 -—-
2 Chlamydomonas sp. 20 20
3 Coelastrum reticulatum 90 ---
g Cosmarium sp. 5.0 ---
i Golenkinia radiata 40 ---
%
3

: Micractinium pusillum 5.0 ---
j Oocystis lacustris 5.0 ---
K Polydriopsis spinulosa 5.0 ---
i Scenedesmus acuminatus 35 65 i
3 Scenedesmus quadricauda 65 --- ;
5 j
‘ Staurastrum paradoxum 5.0 ---
; Treubaria triappendiculata 5.0 --- ,
Euglenoids ?,
Euglena sp. -—- 15 '
Trachelomonas hispida 10 -——-
Blue Green Algae
Calithrix parientina 95 ~--
Coccochloris sp. 70 ==
Oscillatoria submembranacea == 35
Total number of individuals 730 135 :
{ Number of species at site 15 b i
Percent of total species L7 18 j
] Site 17
k. { Green Algae
Ankistrodesmus falcatus 200 10
Chlamydomonas sp. --- 4s
Coelastrum reticulatum 15 ---
Micractinium pusillum 15 ---
Scenedesmus acuminatus --- 35

Scenedesmus quadricauda 10 5.0
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( Table VI-17 (cont.)
Y :
Species Number of individuals X 107 per liter i
J 8/20/78 11/22/78 ‘
?_ Euglenoids ,
] Euglena sp. -——- 35 '
.‘ Blue Green Algae
Calothrix parientina 50 -
4 Coccochloris sp. 195 ---
. Oscillatoria submembranacea -~- 10
i
H Total number of individuals 485 140
1
Number of species at site 6 6
’ Percent of total species 19 27
| ,
; Site 18 |
. _ Green Algae
; ' Ankistrodesmus falcatus 5.0 --- ¥
Chlamydomonas sp. --- 25 '
Coelastrum reticulatum 5.0 ~-- i
Crucigenia quadrata 5.0 --- ]'
Golenkinia radiata -~- 5.0 i
Micractinium pusillum 5.0 5.0
Oocystis lacustris 5.0 ~--
Scenedesmus acuminatus -~ 5.0
Scenedesmus quadricauda 15 --- s
¥
Euglenoids i
‘ Euglena sp. -~- 1.0 |
Golden Brown Algae i
Centritractus belanophorus 5.0 --- !
Tribonema bombycinum 35 - :
! Blue Green Algae ]
Oscillatoria submembranacea 10 5.0 5
!
Total number of individuals 90 46 .
Number of species at site 9 6 A
{
Percent of total species 28 27
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. Table VI-17 (cont.)

T O TR VAR TSR, -,

4

fi Species Number of individuals X 10" per liter %
' 8/20/78 11/22/78 }
:
vite ]9 ,!
) Green Algae i
i Actinastrum hantzchii 10 -—- :
; Ankistrodesmus falcatus --- 5.0 ;
3 Arthrodesmus validus 10 -—-- b
; Chlamydomonas sp. 5.0 10 ‘
; Coelastrum reticulatum 5.0 10
Golenkinia radiata --- 5.0
Micractinium pusillum 5.0 -——-
Scenedesmus acuminatus --- 5.0 i
Scenedesmus quadricauda -——- 5.0 %
Tetrastrum staurogeniaeforme --- 5.0 ﬁ
Golden Brown Algae
i ‘ Tribonema bombycinum -—- 20 i
Blue Green Algae
Anacystis marina 5.0 -—-
Coccochloris sp. 10 ---
Total number of individuals 50 60 :
Number of species at site 7 8 i
Percent of total'species 22 36
; Site 20
1 Green Algae
§ Actinastrum hantzchii 2.5 ---
3 Ankistrodesmus validus --- 10
4 Arthrodesmus validus 2.5 ---
s p Chlamydomonas sp. --- 10
2 Coelastrum microporum 7.5 5.0
4 Pediastrum duplex 2.5 ---
[ Scenedesmus quadricauda 5.0 5.0
Tetraedron trigonum 2.5 ———
( Golden Brown Algae
Tribonema bombycinum 17.5 -




t
’ Table yji-17 (cont.)
Species Number of individuals X 10“ per liter
8/20/78 11/22/78

: Blue Green Algae
7 Anacystis marina 2.5 ---
3 Coccochloris sp. 15 5.0
j Oscillatoria submembranacea 2.5 -—--
4
g Total number of individuals 60 35
i Number of species at site 10 5
2 Percent of total species 31 23




times 10“ per liter of water. Total number of individuals is the sum

of all species counts and is also expressed as numbers of individuals

times IOk per liter. Number of species at site represents how many

distinct species were present. Percent of total species related the
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number of species found at that site to the total number found for

that particular survey period. Thus at site 7, although there were ?
three species for both sample periods, the total number of species
from Table VI-16 differed and resulted in different percentages.

Discussion in Relation to Water Quality
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Table VI-16 shows that, from the first to the second sampling
period, most species decreased in occurrence. This decrease was
most likely caused by the change in _eason and the change in water L
quality and quantity due to storm runoff. Of the six species that
increased in occurrence, three were found only once on the second
survey while the remaining three are rather common.

Table VI-17 shows that most sites declined in total numbers and
percent of total species, a few sites stayed more or less even, and
site 2 actually increased. To facilitate discussion, population sizes

can be broken into five groups. These groups are as follows:

(1) sites with consistently sparse populations, (2) sites with

; consistently moderate populations, (3) the site with consistently high
population , (4) the site in which population density rose, (5) sites
in which population density dropped.

(1) Sites with consistently sparse populations.

This group Includes sites 5, 7, 8, and 14 which were feeder

streams from the bluff, sites 18, 19, and 20 which were consecutive
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sites on the Chain of Rocks Canal, and sites 4 and 10.

The bluff feeder streams were swift-running with clay or gravel
beds. Ammonia, nitrate, and pH increased and phosphates decreased in
each of them yet lack of quiet pools for phytoplankton development
is probably the main reason for sparse populations. Values for
ammonia, nitrate, phosphates, pH, and other water quality measures
were not different enough to suggest the variation in population
observed between sites of sparse and high densities.

Sites along the Chain of Rocks Canal were quite similar.

Nitrogen and phosphorus levels, which sometimes limit growth of algae,
increased but only site 19 had a slight increase in population. Once
again the turbulent motion of the water probably prevented extensive
phytoplankton development.

Site 4 resembled the bluff feeder streams. Water quality was
not significantly different from dense population sites. Habitat
for phytoplankton development was limited. Water samples taken during
the second sample period showed the presence of chlordane and mercury.
The effects of these substances on the algae is unknown. However, the
stability of the population suggests that their effects were minimal.

On the first sampling, site 10 was a series of unconnected shallow
pools. The quiet pools and adequate nutrients should have fostered
a dense population. However, the presence of a population composed
solely of flagellate algae and cyanophyta suggests that only the most
tolerant forms could survive. These pools were shallow and exposed to

intense sunlight. Natural ultraviolet light is known to inhibit

plankton growth in the top few centimeters of water. The shallow pools
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provided little habitat adequately screened from the intense light.
Dilution of this limited population with stream runoff could easily

account for the lower population found in the November survey.

3 (2) Site with consistently moderate populations.

This group includes all sites on the Cahokia Diversion Canal

as well as site 9 near the head of Cahokia Canal.

3 Sites on the Diversion Canal were closely related. The waterway

was deep and sluggish on the first collection. This lack of ;
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3 turbulence would help to explain the development of an extensive
phytoplankton. Certainly there were sufficient levels of fixed
nitrogen and phosphorus to support such growth. By the time of the
second collection, ammonia and nitrate levels had increased, yet

the algal population was not only reduced but also altered in

composition. Dilution and increased turbulence due to runoff could

account for this drop. Chlordane was present at these sites during

the second collection and it is possible that it could have affected

the populations although its effects on algae are unknown.

Site 9 near the head of Cahokia Canal was wide and sluggish

having no apparent movement during either visit. Levels of ammonia,
p nitrate and phosphates increased. Phosphates were the highest of

any site on either survey. By the November collection the population

had declined in species present. However, flagellated algae

increased greatly, so that actual numbers showed only a slight

1‘ decrease. High levels of phosphates probably favored this increase

P in flagellates.




(3) The site with consistently high population.

Site 3 represents the overflow from Horseshoe Lake. This lake
is shallow and highly eutrophic, an ideal place for phytoplankton
growth. Although water quality conditions may vary, favoring one
species over another, the general density of population probably
; changes rather slowly. Thus even though the volume of water may

fluctuate, the units per volume do not. Table VI-17 shows that

